Since the 1990s, both the Bank of England and the US Federal Reserve Bank have closely monitored Consumer Confidence Indices (CCI) when conducting monetary policy (see Garratt, 1999) . It is widely assumed that CCI reflect consumer sentiment and is a good indicator of household sector consumption behavior. The importance of accurately forecasting household consumption for policy-makers was underlined in Blanchard (1993) and Hall (1993) . They identified the spontaneous fall in household consumption, in particular of durable goods, as an important determinant of economic recessions.
An obvious issue to consider is whether consumption function shifts over cycles are caused by animal spirits, or consumer sentiment. Blanchard (1993) argues that the spontaneous fall in US household consumption, especially of durable goods, in the early 1990s was caused by households' 'animal spirits'. Consumer sentiment, or relative optimism, therefore, becomes imperative when households make decisions about consumption. In his pioneering research George Katona (1968) distinguished between households' ability and willingness to consume. The latter may be informed by households' perception of their personal finances and general economic conditions. This distinction enables us to distinguish between households' incomes and preferences (or aspirations). He also maintains that households' 'willingness' is crucial for discretionary, or durable, consumption.
A possible test of households' consumer sentiment causing shifts in consumption behavior is to test the hypothesis that consumer sentiment predicts household consumption growth in addition to that explained by the growth of labor income. This paper investigates whether CCI predicts household consumption behavior for the UK. We consider how well CCI forecast variations in the growth of household consumption of total, non-durable (and services) and durable goods respectively. Empirical analysis of the impact CCI on consumption behavior is well trodden for the US but less so for the UK. For instances, recent studies focusing on the US are to be found in Carroll et al (1994) Bram and Ludvigson (1998), Matsusaka and Sbordone (1995) Madsen and McAleer (2000) and Delorme et al (2001) , while for the UK only Acemoglu and Scott (1994) investigate the relationship between consumer sentiment and household consumption behavior, but just concentrating on non-durable goods.
The present analysis extends previous research in two aspects, with respect to the UK. Firstly, we investigate the predictive powers of CCI for both durable and non-durable consumption. Secondly, we empirical investigate the accuracy, or directional rationality, and usefulness of the CCI as a forecast of the growth of household consumption. This paper, thus, considers the ability of CCI to predict consumption behavior using both quantitative and qualitative analysis. Such qualitative analysis has not been undertaken previously either for the US or UK. We, therefore, investigate for both the UK and US. Given the objective of policy-makers, that is, to predict turning points in household consumption cycles when conducting countercyclical policies, directional analysis would be crucial. The quantitative analysis closely follows Carrol et al (19994) , where the ability of CCI to explain consumption growth in addition to labor income growth is investigated, while the qualitative analysis follows a non-parametric approach.
After briefly outlining the measures of CCI in the next section, in Section 2 we first assess empirically the ability of these CCI to predict household consumption types in the short-term using some reduced-form regressions. The procedure in effect test Hall's (1978) random-walk hypothesis of consumption behavior. Previous studies reject this hypothesis due to excess sensitivity with respect to income. The predictive ability of both lagged CCI and current income growth imply the breakdown of the random-walk hypothesis. Subsequently, in sub-section 2.2 we consider the ability of CCI to predict the growth in household consumption in addition to labor income using the augmented Campbell-Mankiw "rules-of-thumb" model. This is estimated using instrumental-variables (IV) estimation. We test whether CCI explains the growth of household consumption of either durables or non-durables in addition to labor income. The evidence indicates that consumer sentiment does significantly explain UK durable consumption behavior. In Section 3, having established the near-term predictive powers of CCI, we use non-parametric directional analysis to assess their accuracy and usefulness as forecasters of household consumption growth. The investigation also includes US data. Finally, in Section 4 we compare and contrast the results between the US and UK, distinguishing between the quantitative and qualitative analysis.
Consumer Confidence Indices: GfK and MORI
The two best-known measures of UK consumer confidence or sentiment are compiled by the Martin Hamblin GfK organization (part of the German market research group GfK) on behalf of the European Commission and by MORI (Market and Opinion Research International). Both policy-makers and analysts are known to take a keen interest in these measures in their analysis of the macroeconomy and the housing market (see Garratt 1999 and 2000) . The GfK survey is carried out amongst 2,000 members of the public aged over sixteen each month. Respondents are selected to ensure that the sample is representative in terms of sex, age, class and religion.
Fieldwork is carried out using computer assisted telephone interviewing. MORI tracks the general public's perception of the general economic condition of the country as part its monthly Political Monitor. MORI interviews a representative quota sample of close to 2,000 adults aged 18+ at around 200 sampling points across Great Britain.
Data are weighted to match the profile of the population.
The headline GfK figure is an average balance over five questions. Two questions relate to household finances, two to the general economic situation and one to the perceptions of respondents as to the current desirability of making major purchases. The exact wordings of these questions are: The remainder of the paper considers the correlation of the two CCI and household consumption behavior; how well they forecast personal consumption and what role they play in determining personal consumption behavior.
The Predictive Ability of the CCI: The Random-Walk Hypothesis and 'Rules
Of-Thumb' Model.
This section assesses the ability of CCI to forecast household consumption. This is undertaken initially using some reduce-form regressions, consistent with the 'random-walk' version of the Life-Cycle and Permanent Income Hypothesis (LC-PIH) The key question to be answered is whether CCI predict the growth of household consumption types in addition to the growth of current labor income. The breakdown in the 'random-walk' version of LC-PIH necessitates that we consider an alternative specification of household consumption behavior. We, therefore, extend the Campbell-Mankiw 'rule-of-thumb' model to include consumer sentiment and empirically investigate whether it can explain durable or non-durable consumption or both.
The Random-Walk Hypothesis: Some Reduced-Form Regressions
2 The research at the SRC was pioneered by George Katona and his collaborators and the GfK index closely resembles it. The Conference Board compiles another index for the US. This index, however, takes a different emphasis focusing on unemployment and local employment prospects (see Bram and Ludvigson (1998) for details) and, therefore, is not directly comparable with the UK indices. This is done using other variables available to the economic forecasters and the equations to be estimated take the following forming:
where is a 1 x K vector of coefficients (with K the number of control variables) and is a vector of control variables. (2) and (3) provides the results of estimated equation (1), the results of estimated equation (2) is given in Columns (1'), (2') and (3'). It reports the results using four lags of the CCI. Following Carroll et al (1994) , the control variables used when estimating equation (2) On its own the lagged values of the two main indicators, GfK and MORI have reasonably good explanatory power of the quarter-ahead variation in the growth of both total and durable personal consumption. This is indicated by columns (1) and (3).
For both these consumption types, the joint significance test indicates that the probability that these powers are incidental is virtually nil. The GfK index explains as much as 23% quarter-head variation in the growth of total consumption and 13% of durable consumption. Conversely, the MORI index explains 15% variation in the growth of total consumption and 24% of the variation in the growth of durable.
When the control variables are introduced, the joint significance tests indicate significance at the 5% level or better for the personal consumption of durable goods for both GfK and MORI, as indicated in column (3'). The incremental 2 R when the lagged GfK index is included turns out to be low. It adds only 6% to the 2 R and, hence, the incremental predictive power is low. Nevertheless, a higher level of 13% is found for the MORI index.
The results confirm that the CCI on their own do explain some of the quarterahead variations in the growth of personal consumption, especially for total and durable goods. These predictive powers diminish slightly when lagged current income growth and dependent variables are introduced as controls. They, nevertheless, still predict some variations in the growth of durable consumption. The reduced-form regressions also indicate the 'random-walk' hypothesis of LC-PIH model breakdown.
We now turn to the Campbell-Mankiw model that was proposed in the event of such a breakdown.
'Rule-of-Thumb' Model: Instrumental Variables (IV) Regression:
The ability of CCI to predict, or forecast, personal consumption implies the breakdown of the simplest certainty-equivalence (CEQ) version of LC-PIH theories.
An important development in household consumption theory that accounts for such a violation is found in a series of papers by Campbell and Mankiw (1989 , 1990 . The "rule-of-thumb" theory introduces a simple modification to the LC-PIH theories. It argues that there are two types of householders. Some householders are strict life-cyclers, while others equate consumption to income and, hence, follow a "rule-of-thumb". Initially, we estimate this model and then investigate whether CCI are able to explain consumption behavior in addition to income. We follow an approach suggested in Madsen and McAleer (2000) , where the 'rules-of-thumb' model is augmented to include consumer sentiment. Firstly, following the "rules-ofthumb" theory the aggregate consumption growth is a constant proportion of total income growth 4 :
It is well known that data at quarterly frequency is time averaged, hence, the error term follows an MA(1) process (see Christiano et al (1991) ). The first order serial correlation in the error term may lead to inconsistent estimates if one-period lagged instruments are used. One possibility would be to estimate using a linear instrumentvariables (IV) estimation that uses instruments lagged at least two periods 5 . The income regressor is instrumented using 1-3 lags of the instruments (the instruments used are listed in the notes of Table 3 (a) and (b)). Equation (3) reduces to a loglinear 4 Though the "rules-of-thumb" model largely related to the consumption of non-durables, Carroll et al (1994) shows that the interpretation of λ has to do with the level of durability. The GfK index does not indicate any significant correlation with personal consumption behavior. More importantly, none of the CCI correlates with either total or non-durable goods. The most interesting result is when the MORI representation of estimation indicate that the MA(1) coefficient is insignificant and similar to those using a linear IV, hence, not reported here. 6 Following Michner (1984) and Madsen and McAleer (2000) real interest rates are included. Michner (1984) showed that intertemporal optimisation results in an endogenous interest rate response at an aggregate level. If consumers delay present consumption and increase savings, the real interest rate will decrease because the supply of loanable funds increases. Therefore, a failure to account for the endogeneity will result in an excess sensitivity of consumption to income. 7 The test of overidentifying restrictions, an LM test statistic, is conducted by regressing the residual from the IV regression on the instruments. The R 2 from the regression is multiplied be the sample size consumer sentiment is used when estimating durable personal consumption behavior.
In this instance, there is correlation between the consumption of durable goods and lagged consumer sentiment. The joint significance test indicates that the probability that this correlation is incidental is practically nil.
The results show that for the UK, non-durable personal consumption follows the "rules-of-thumb" theory where the growth of non-durable consumption is set equal to labor income. On the other hand, durable consumption is also affected by consumer sentiment. The results indicate that Katona's hypothesis, namely that aspirations do explain households' discretionary expenditure or expenditure on durable goods, is valid for the UK as well.
Consumer Confidence Indices as a Accurate and Useful Predictor: A Directional Analysis
Having established in the previous section the ability of CCI to forecast
household consumption, we presently analyze the accuracy and usefulness of these predictions using directional analysis. Directional accuracy, or rationality, suggests ability for CCI to forecast turning points in consumption cycles. Directionally rational forecast, nevertheless, may or may not be useful. Stekler (1994, p. 495 ) defines a macroeconomic forecast as having value, "if it could change the user's prior distribution about the direction of change of the economy". The directional accuracy and usefulness of CCI with respect to household consumption would, therefore, be of particular use to policy-makers conducting monetary policy. We also investigate for χ 2 (T), producing a test statistic that is distributed with K-N degrees of freedom, where K is the number of instruments and N the number of independent variables (see Ludvigson, 1999) the US using the SRC index. The first sub-section briefly outlines the statistical methods 8 used and, subsequently, the results are discussed in sub-section 3.2.
Directional Analysis: Statistical Methods
The framework for non-parametric tests on the direction of forecasts was developed by Merton (1981) and Henriksson and Merton (1981) . This was undertaken in the context of whether a market-timing forecast, that is a forecast of when stocks will outperform bonds, or vice versa, would have value to an investor. Therefore, according to Merton (1981, p. 384) , "a forecast is said to be rational if, given the forecast, no investor would modify his prior [distribution for the return on the market] in the opposite direction of the forecast."
Let p 1 (t) denote the probability of a directionally correct forecast conditional upon an actual downturn at t; let p 2 (t) denote the probability of a directionally correct forecast, conditional upon no actual downturn at t. Merton then shows that a necessary and sufficient condition for the forecast to be rational is that A test of directional rationality for the CCI as a forecast therefore examines the null hypothesis that
Estimates of probabilities p 1 (t) and p 2 (t) are obtained from our sample data. Henriksson and Merton (1981) demonstrate that the conditional distribution of these estimates is given by the hypergeometric distribution. We then use our data to calculate the probability of being in the tail of this hypergeometric distribution, and then test against the 5 percent significance level.
8 A more detailed and technical explanation of the directional analysis and accuracy tests undertaken here is found in Ash et al (1998) .
An accurate, or directionally rational, forecast may or may not be useful. Merton (1981) shows that a necessary and sufficient condition for a prediction to have no value is that and, assuming directional rationality, a sufficient condition for positive value is that
, the more valuable are the forecasts. In the limit, forecasts which are always directionally correct have p 1 (t) = p 2 (t) = 1, so p 1 (t) + p 2 (t) = 2.) When the null of rational forecasts cannot be rejected, Henriksson and Merton therefore test the hypothesis that the forecasts have no value, i.e. p 1 (t) + p 2 (t) = 1, against the alternative that the forecasts are of positive value, i.e. p 1 (t) + p 2 (t) > 1, proceeding in a way similar to the rationality test.
We form the following contingency table to test for the independence of the predicted and actual changes, using two procedures: the χ 2 test and Fisher's Exact
Test (Fisher, 1941) 
Pesaran and Timmerman (1992) have also developed a non-parametric test on the correct prediction of the signs of actuals and forecasts. They test for a significant difference between the observed, sample estimate of the probability of a correctly signed forecast, and the estimate of what that probability would be under the null of independence between forecasts and outcomes. We denote their test statistic by .
When tabulating the results of all three tests, an asterisk denotes that the null hypothesis "H 0 : the forecasts and outcomes are independent" is rejected at the five percent level: had they been made at the time, these forecasts would have had value to hypothetical users
Tests Results:
The results of the directional analysis undertaken for the three household consumption types: total, non-durable and durable, is given in Tables 4(a), 4(b) and 4(c) respectively. The ability of the CCI to forecast accurately the growth of personal consumption types is assessed using up to four lags of the respective CCI for the UK and US. For all cases we cannot reject the null hypothesis that the forecast are directionally rational, or accurate, at the 5 percent level of significance (indicated by the p-values reported in column (s)). The results for the Merton directional rationality are unequivalent and, hence, we conclude that the CCI accurately forecast all three household consumption types for the UK and US.
The usefulness, or value, of the forecasts is assessed using three tests statistics.
Firstly, the Fisher's Exact Test (FE) which is identical to the significance test of the null hypothesis that p 1 (t) + p 2 (t) = 1, against p 1 (t) + p 2 (t) > 1. Secondly, χ 2 for association between the signs of predicted and actual changes, and, finally, the Pesaran and Timmerman test. We judge the value of a forecast on the basis of a majority verdict of two out of the three tests. In the UK, of the two CCI, the tests indicate that MORI is of some value as a forecast of total (for the third and fourth lags) and durable consumption (for the first lag). The results, on the other hand, are less sanguine for the US. While we cannot reject the null hypothesis that the forecast are accurate, we can only identify one instance where it is a useful predictor. The SRC is a useful predictor of durable consumption growth a quarter ahead 9 . This is an important and useful finding for policy-makers conducting counter-cyclical policies.
CCI and Consumption Behavior: UK and US Compared
As highlighted earlier the quantitative analysis closely follows Carroll et al (1994) . The Bram and Ludvigson (1998) analysis also follows the baseline equation approach, with broadly concurring results. Carroll et al (1994) find that CCI in the US can explain consumption growth independent of income growth. Similar to the results reported here, CCI on their own explain 14% and 17% of total and durable consumption growth. In the case of non-durables and services, the impact of CCI is slightly less. In the UK case, on the other hand, we find that consumer confidence indices have no significant impact for expenditures on non-durables and services. The US studies find that CCI have a smaller impact when lagged income and dependent variables are introduced as control variables. Carroll et al (1994) finds that CCI explain an additional 3% and 5% growth in total and durable consumption respectively. This also differs slightly from the present analysis for the UK where additional explanation is only found for durable consumption growth when control variables are introduced.
When using the augmented Campbell-Mankiw model, by and large, US studies find they are able to reject the hypothesis that lagged CCI affect consumption growth only through the income channel. Hence, sentiment is able to explain 9 It is also a useful predictor of durable consumption growth for two and three quarters ahead at the 10 consumption growth in addition to labor income and this is found to be especially true of total and durable consumption. The present study, using the augmented CampbellMankiw approach, finds that for the UK the CCI denoted by MORI is also able to reject the hypothesis, but only with respect to durable consumption growth.
The qualitative analysis in the present analysis for the UK and US indicate similar patterns. Both the UK and US CCI are accurate predictors of all the consumption growth types. Neither the UK nor US consumer confidence indices are useful predictors of non-durable consumption. There is some evidence, on the other hand, that they are useful predictors of durable consumption growth. In addition, the UK's MORI index is a useful predictor of total consumption for three and fourquarters ahead. Broadly speaking, the quantitative and qualitative approaches show that in both the UK and the US sentiment best explains durable consumption growth.
Summary and Concluding Remarks:
This paper investigates empirically whether consumer sentiment indicators can predict accurately the growth of household consumption in the UK. We consider whether CCI predict growth of household consumption in addition to labor income growth and secondly, whether they are directionally rational and useful.
The quantitative analysis takes the form of a reduced-form baseline equation approach, following the 'random-walk' version of LC-PIH, and the augmentedCampbell-Mankiw model, based on the 'rules-of-thumb'. We find that consumer sentiment has little, or no, explanatory power of total UK household consumption. On the other hand, it does explain household consumption of durable goods, independently of labor income. This indicates that consumers' willingness is per cent significance level.
important in determining discretionary consumption for the UK. This is similar to US findings. As highlighted earlier, both GfK and MORI indicators are constructed differently, the former being more complex. However, the GfK index does not appear have greater ability than the MORI index in predicting the growth of household consumption.
The qualitative analysis is undertaken using a non-parametric directional approach. CCI measures prove to be directionally accurate with respect to all the household consumption types. In addition, the UK's MORI index is also a useful predictor of total and durable consumption; in the case of total household consumption three to four quarters ahead, but one quarter ahead for durables. This would be particularly useful to policy-makers when engaging in counter-cyclical policies. Once, again, the MORI index proves to be a more useful indicator. We conclude that consumer sentiment, in particular the MORI representation, does predict UK household consumption of durable goods. The results are less robust for the US as the SRC is a useful predictor only in one instance, that is, a quarter ahead durable consumption growth. Description of Variables:
-growth rate of real household consumption in volumes. The household consumption types are total, non-durable and services and durable, and are deflated using the Consumer Expenditure Deflator, with the first quarter of 1995 as the base quarter.
-real interest measured by UK 3-month inter-bank rate less inflation ΔY t -growth rate of real labor income as measured by real wage and salary bill (£million). 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Confidence indices, % balance 
Source: Office of National Statistics(UK) and Bureau of Economic Analysis(US)

